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This method also gives excellent results in the determination of spots 
of semen. 
If one operates with sera of which the activity has been previously 
determined, and takes care to prepare control tubes, one may accept 
without reserve and with every confidence the indications afforded by 
the experiment. 
Various authors, notably Wassermann, SchUtze, NedrigaYlov, and 
Ziemke, have confirmed the value of Uhlenhuth's method, and 
Minovici declares it to be superior to those previously employed in 
legal medicine for the diagnosis of blood stains. 
The sera that ?recipitate milk, which were first studied by Bordet 
have been put to an interesting practical application by A. SchUtze,; 
who showed that the serum of rabbits inoculated with cow's milk 
precipit'ates only the aJbumens of such milk, to the exclusion of all 
others. In the same way, rabbits treated with the milk of the goat 
furnish serum which precipitates only goat's milk. These sera may 
thus be utilised as very useful tests by cheese-makers who employ in 
their industry the milk of ewes. In view of the higher commercial 
value of the milk of the ewe, it is frequently adulterated with the less 
valuable milk of the cow. In the future it will therefore be possible, 
by testing the milk with different precipitating sera, to discover 
these frauds, and to determine the nature of the milk introduced into 
the mixture. 
The precipitating sera have received still another valuable applica-
tion in differentiating different kinds of flesh. This particularly 
important application will be made the subject of a special study. 
Some very interesting biological facts have been brought to light 
by these precipitating sera. For example, Uhlenhuth has by this 
method proved that the albumen of the egg of the fowl is different 
from the blood serum of the fowl, and Kowarski 2 has been able to 
distinguish between the different vegetable albumens and to separate 
them from those of animal origin. 
The precipitating sera are J:Jot only interesting from the scientific 
point of view, but also furnish valuable methods of investigation to 
chemists, ahd to those employed in legal medicine. Their applica-
tion to the differentiation of samples of milk and of butcher-meat has 
appeared to us to justify the preparation of this critical review. 
A PECULIAR STAINING REACTION OF THE BLOOD 
OF ANIMALS DEAD OF ANTHRAX • 
. By}. M'FADYEAN, Royal yeterinary College, London. 
IT will hardly be denied by anyone acquai.nted with the facts that at 
the present time the majority of ordinary practitioners, whether 
human or veterinary, do not habitually have recourse to bacterio-
logical methods in the diagnosis of disease, even in those cases in 
which such methods are alone capa ble of conducting to a certain con-
clusion. This is notably the case with regard to anthrax. In this 
country the evisceration of the carcase of an animal suspected to have 
1 Zeits. fiir Hygiene, 1901, p. 5. 2 Deutsche lIIed. vVoehen, 1901, p. 442. 
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died from anthrax is contrary to law, but, even if it were permitted, 
there are a good many cases in which an ordinary macroscopic post-
mortem examination of the internal organs would not justify an 
absolutely confident diagnosis. On the other hand, in the circum-
stances of every-day practice, there are very few cases in which a 
competent person cannot by microscopic examination of the blood 
of the dead animal determine with a near approach to certainty 
whether it has died from anthrax or not. 
In the preceding sentence much turns upon the word competent, 
and the question arises, who is for this purpose a competent person? 
The question is not one easy to 'answer briefly. It may safely be 
said, however, that a necessary element in the competancy is some 
previous experience in the microscopic examination of anthrax blood. 
No mere theoretical acquaintance with the matter, and no amount of 
reading of the recorded experience of others, entitles anyone to con-
sider himself competent to diagnose anthrax by microscopic examina-
tion of the blood of the suspected animal. On the other hand, 
anyone who possesses a microscope of sufficient power, may without 
much trouble make himself competent to do this. All that is 
necessary is a little experience in the comparison of properly prepared 
blood preparations from animals dead of anthrax with similar 
preparations from animals dead of other diseases. 
The question as to what constitutes an efficicnt microscope for 
this purpose is also one of considerable importance. It is true that in 
certain circumstances a very ordinary instrument, capable only of a 
low magnification, may be quite sufficient-viz., when it is known 
that the suspected animal is so recently dead that the blood to be 
selected for examination cannot possibly contain putrefactive bacteria. 
Unfortunately, in many cases the practitioner is called upon to make 
a diagnosis without this assurance, and to place reliance upon what is 
then seen through a microscope of low power exposes the person 
making the examination to serious risk of error. In this connection 
a good deal of practical mischief has been done by the recommenda-
tion of so-called" pocket microscopes" for the diagnosis of anthrax. 
Whoever intends to base his diagnosis of this disease on microscopic 
examination of the blood ought to equip himself with a good modern 
instrument, provided with a sub-stage condenser and an oil-immer-
sion lens, and capable of magnifying at least 800 diameters. 
Assuming that such an instrument is available, the source of the 
blood to be examined may next be considered. As previously men-
tioned, the evisceration of the carcase is forbidden, and rightly so, in 
view alike of the risk to the operator and the certainty of subsequent 
serious soil contamination should the case prove to be one of anthrax. 
Fortunately, there is good reason to believe that this restriction in no 
way hampers the veterinary surgeon in his endeavour to prove by 
microscopic examination whether the disease is anthrax or not, at 
least when he is dealing with an ox, sheep, or horse. 
In these species anthrax is probably never fatal before the bacilli 
have become generalised and invaded the blood in large numbers. 
In the pig, however, it is certain that at the time of death the blood 
may still be free from the bacilli, or contain them so sparingly as to 
make microscopic examination of it unreliable. In passing it may be 
observed that this is not a fact which justifies a complete post-
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mortem examination when a pig is suspected of having died from 
anthrax. In most cases of the kind the history that the animal 
has recently been fed with the raw flesh or organs of some other farm 
animal unexpectedly found dead, and the fact that swelling of the 
region of the throat was one of the symptoms exhibited during life, 
may safely be accepted as satisfactory evidence that the disease is 
anthrax; but if it is considered necessary to furnish microscopic 
proof, and blood from a peripheral vein fails to provide this, the 
(edema of the throat and the lymphatic glands there should be 
examined before the organs of the chest and abdomen are exposed. 
In the other ordinary animals of the farm no dissection beyond 
that which is necessary to obtain a drop of blood should ever be 
made until microscopic examination has indicated that the case is 
not one of anthrax. If the carcase is not very putrid, and the animal 
has died from anthrax, blood taken from any of the superficial veins 
will contain the bacilli; and, as is now well recognised, if putrefaction 
has made great progress it might be impossible any longer to recog-
nise the bacilli in blood taken from the interior of the body. Apart, 
therefore, from the objections to evisceration previously mentioned, 
there is a positive disadvantage in selecting the blood for examination 
from the spleen or the vessels of the abdomen or thorax. 
The next point to be considered is the particular stain to be em-
ployed for staining the blood in suspected cases of anthrax. Some 
authors have insisted on the fact that in an ordinary blood film the 
bacilli of anthrax, wh(O!n present, may readily be detected although 
unstained. The fact need not be denied, but it is permissible to 
question the wisdom of advising that those who an~ not experts should 
rely upon the microscopic examination of the unstained blood. The 
anthrax bacillus need not be deprived by the process of staining of 
any of its characters valuable for diagnosis; on the contrary, the 
process of staining may be employed to bring out features in the 
bacilli that are not visible when they are unstained. 
A considerable number of special methods of staining anthrax 
bacilli have been recommended, most of them being directed to 
bringing into prominence the relatively thick sheath or envelope 
with which the bacilli are provided. For that purpose the methods 
of Johne, Klett, and Olt are useful. In doubtful cases one may also 
usefully have recourse to Gram's method, in order to discriminate 
between anthrax bacilli and malignant cedema bacilli present as a 
post-mortem invasion of the blood. Like some of those above men-
tioned, Gram's method lacks simplicity, and in the hands of the 
unpractised it may easily lead to error. 
The principal purpose of the present note is to call attention to a 
peculiar staining reaction of the anthrax bacillus, which, so far as the 
writer is aware, has not previously been described, although it is of a 
rather striking character, and of great value for the microscopic 
diagnosis of the disease. 
The reaction is exhibited when films of blood, exudate, or tissue 
juice containing the bacilli are stained with simple aqueous solution 
of methylene-blue. When applied to the examination of blood, the 
procedure is as follows ;-
On the centre of the upper surface of a clean microscopic slide 
place a droplet of the blood. The droplet should be of such a volume 
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that, when placed on the slide, it will cover a surface about the size 
of the capital letter at the beginning of the preceding sentence. With 
the platinum or other needle, quickly spread the blood as uniformly as 
possible until it covers a circle about half an inch in diameter. Set 
the slide aside, protected from dust, until all appearance of moisture 
has disappeared from the film. At ordinary temperatures this will not 
require more than a few minutes. As soon as the film is dry, heat 
the slide by lowering it, film-side upwards, into the flame of a Bunsen 
burner or spirit lamp for a second. Repeat this three times, or until 
the under surface of the glass is a little too hot to be borne by the 
skin of the palm of the hand. Allow the slide to cool, and then cover 
the film with I per cent. aqueous solution of methylene-blue. After 
a few seconds pour off the superfluous stain, and wash the slide 
thoroughly in tap water. Dry thc slide by pressing it gently between 
two layers of bibulous paper, and then more thoroughly by holding it 
in the current of hot air above the Bunsen flame. Finally, place a 
drop of Canada balsam on the centre of the stained film, and apply 
a cover-glass. The preparation is now ready for microscopic ex-
amination. 
When examined under a sufficient magnification (800 to 1000), the 
only formcd clements visible in any field of the preparation will be 
the anthrax bacilli and an occasional leucocyte. The nuclei of the 
latter gencrally exhibit a greenish-blue tint, while the anthrax rods 
are stained blue, of which the depth is liable to some variation, de-
pending mainly on the length of time after death that has elapsed 
before the blood was taken from the carcase. The segmented char-
acter of all but the shortest rods will be apparent, although sometimes 
when the bacilli are deeply stained this is not very distinct. In all 
this there is nothing peculiar, or special to the method of staining 
now being described. The peculiarity in the reaction lies in the 
colour of the amorphous material which is present between and. 
around the bacilli. This material presents itself under the form of 
coarse or fine granules of a violet or reddish-purple colour, which is 
in sharp contrast to the tint of the bacilli or cell nuclei, especially 
with brilliant lamp or gas light. These violet granules differ a good 
deal in form and size. Sometimes they are very minute, and at other 
times comparatively coarse. When the bacilli are arranged in clumps 
and groups the violet material is often in greatest amount in their 
neighbourhood, and even free-lying bacilli may be surrounded by a 
thick envelope of the same substance. 
The foregoing description applies also to. the film preparations of 
the local oedema, spleen pulp, or juice from the other organs, but the 
violent reaction, in respect both of the intensity of the colour and the 
amount of the stained material, is generally best exhibited by blood 
films. The reaction is constant in anthrax of any of the domesticated 
animals, as well as in the mouse, guinea-pig, and rabbit. It is obtain-
able immediately after death, and it may still be detectable when 
all the anthrax bacilli have undergone dissolution in the' unopened 
carcase. 
Finally, in the experience of the writer, the same reaction is never 
obtainable in animals dead from any other disease or condition than 
anthrax, no matter whether the examination is made immediately 
after death or when putrefactive bacteria have invaded the blood. 
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Although the, microscope is necessary for the proper appreciation 
of the reaction, it is generally possible to tell with tolerable 
certainty whether the case has been one of anthrax or not by 
naked-eye inspection of the stained film. When a film of normal 
blood, or even of blood that contains large numbers of bacteria other 
than anthrax bacilli, is treated with methylene-blue in the manner 
before~described, it seldom becomes very deeply stained, and the tint 
of the parts to which the stain has attached itself is blue or greenish-
blue, without ant shade of red and purple. On the other hand, an 
anthrax film similarly treated stains deeply, and there is a distinct 
trace of red or purple in the film, especially when it is held up to the 
light. Anyone who will make the comparison between blood-films 
thus stained from rabbits dead from rabbit septic;emia or fowl-cholera, 
and similar films from rabbits dead of anthrax, will immediately 
be struck with the great difference in the macroscopic appearance of 
the films in the two cases. 
Returning for a moment to the method of preparing and staining 
the films, it is important to notice that what might be thought trivial 
departures from the directions given above will entirely prevent one 
from obtaining the reaction. }< or instance, if the film be fixed with 
sublimate, formalin, or osmic acid solutions, no trace of the violet 
reaction will be obtained. Failure will also occur if in fixing the film 
by dry heat the temperature is allowed to rise as high as 1500 c.; 
100° C. is sufficient, and it should not be allowed to risc much above 
that. Again, the film ought not to be very thin. Partly for this 
reason, and partly because of over-heating- ill the Bunsen flame, such 
thin films as are obtained by pressing two cover-glasses together 
generally fail to show the violet reaction. As an alternative method 
of fixation the slides or cover-glasses carrying the dried films may be 
immersed for a few minutes in absolute alcohol or methylated spirit. 
The stain must not be applied to the hot slide, or heated until the 
steam begins to rise, as is recommended for some methods of staining, 
nor must the preparation be washed in alcohol after staining. 
I t is apparently essential to the production of the reaction that the 
bacilli shall not be firmly fixed. As is well known, immersion in 
sublimate, formalin, and osmic acid solutions of sufficient strength not 
only renders the albuminous film insoluble, but also fixes the red 
corpuscles in it, so that these preserve the'ir form and position when 
the film is subsequently stained. On the other hand, when a blood-
film is first air-dried and then raised to a dry temperature not exceed-
ing 100° c., although the albumen in the film is rendered insoluble in 
water, the red blood corpuscles are in no way fixed. Hence, when 
sllch a film is afterwards wetted with a watery medium the red cells 
undergo instantaneous dissolution and disappear. The same is true for 
filrps of which the albumen has been rendered insoluble by alcohol; and, 
whatever may be the exact explanation, apparently only those methods 
of preparing the film that leave the' red corpuscles unfixed permit one 
to obtain the violet reaction with methylene-blue. As previously 
mentioned, dry heat at 150° C. prevents the reaction, but at that 
temperature the red cells of the blood are cpmpletely fixed. 
The question now arises, what is the nature of the material in 
anthrax blood and tissue juices that stains violet with aqueous solu-
tion of methylene-blue? There appears to be little room for doubt 
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that this material is derived from the envelope of the bacilli. As 
previously stated, and as shown in Plate I., Fig. 2, the violet-
stained substance is often mainly found in proximity to the bacilli, 
rather than at some distance from these; and not infrequently a 
number of the bacilli are provided with a partial or complete envelope 
of the same material. Besides, if a film that has been treated in such 
a way as to bring out this reaction be decolourised and restained by 
Ol1's method, it will be found that the bacilli have been deprived 
of their envelopes. It is important to mention in this connection 
that the violet reaction is not obtainable with artificial cultures of 
the bacilli. 
However, the explanation of the reaction is not practically im-
portant. The important fact is that such a peculiar reaction is 
constantly obtainable from anthrax blood. It is not recommended 
that anyone should rely solely on this test in the examination of 
the blood of suspected animals, but it is hoped that a knowledge 
that such a reaction is obtainable in cases of anthrax may prove 
of some service to those who find that they are occasionally left 
in doubt by other methods of staining. 
DESCRIPTION OF PLATE 1. 
All the figures are of film-preparations treated in the manner described in 
the text. Figs. I and 2 represent the magnification with a Reichert 15 in. 
oil-immersion objective and ocular NO.3; in Figs. 3 and 4 the ocular was 
the same but the lens was a Zeiss 1'8 in. oil-immersion. 
FIG. I. Blood from the tail of a cow dead of anthrax. The greenish-blue 
bodies are the nuclei of leucocytes; the anthrax bacilli are stained dark blue, 
and between them is seen the reddish-purple or violet material. 
FIG. 2. From the spleen of a guinea-pig dead of anthrax. The greenish-
blue bodies are cell nuclei. The violet-stained material is sparing in amount, 
and mainly in the neighbourhood of the anthrax bacilli. 
FIG. 3. Blood from the heart of a guinea-pig dead of anthrax. The Fig. 
shows the violet-stained material mainly around the bacilli. The greenish-
blue bodies clustered together are fragments of the nucleus of a leucocyte. 
FIG. 4. Partially putrid blood from the ear of a sheep dead of anthrax. 
a. An anthrax rod of which the segmentation is still obscurely recognisable; 
b. b. and c. c. Anthrax bacilli in various stages of degeneration; d. The last 
visible vestiges of two anthrax bacilli. All the unlettered bacilli in the figure 
are putrefactive organisms, the largest (dark blue) being malignant cedema 
bacilli. 
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